INTRODUCTION
Lymphomas are a heterogeneous group of diseases caused by a proliferation of malignant lymphocytes that accumulate in lymph nodes. They are subdivided into Hodgkin's lymphoma (HL) and nonHodgkin's lymphoma (NHL), where HLs are B-cell malignancies distinguishable by the presence of ReedeSternberg (RS) cells, and NHLs are of either T-or B-cell origin. 1 NHL accounts for 90% of all lymphomas and HL for the remaining 10%.
Lymphomas account for over 3% of cancers occurring worldwide. 1 The aetiology of these diseases remains largely unknown. The best established risk factors are those associated with downregulation of immune function such as genetically determined or acquired immune deficiencies, including HIV infection or iatrogenically induced immune suppression after transplantation. 2 Known risk factors explain only a small proportion of lymphomas. Evidence suggests that other factors such as certain occupations and related exposures may increase risk of disease. Very few studies examining occupation and lymphoma have used a prospective design. at the SEER webpage (http://seer.cancer.gov/tools/conversion/ ICD02-3manual.pdf). NHL and multiple myeloma/plasmacytoma cases were grouped together (termed 'NHL'); HL cases were grouped separately (termed 'HL'). 13 We further evaluated NHL excluding multiple myeloma/plasmacytoma.
What this paper adds
Exposure information was collected via standardised dietary intake questionnaires and non-dietary questionnaires on lifestyle variables. Occupational status was self-reported and obtained using a standardised questionnaire in which participants were asked if they had ever worked in up to 52 jobs, selected a priori for being previously linked to risk of developing cancer. Data on educational attainment (a proxy for socioeconomic status), alcohol consumption and smoking status were obtained. Current smoker/drinker refers to status at baseline. Further details can be found elsewhere. 14 
Statistical analyses
All statistical analyses were performed using STATA 9 (Statacorp). Cox proportional hazard regression models were used to examine the association between job category and lymphoma. Time at entry was defined as age at recruitment and exit time was age when individuals were: diagnosed with lymphoma, died, or censored at end of follow-up, whichever came first. Analyses were stratified by centre to control for the differences in follow-up procedures and questionnaire design. Multivariate analyses were further adjusted for gender, education level (proxy for socioeconomic status), alcohol consumption (g/day) and smoking status at baseline.
RESULTS
Mean follow-up time for 348 555 subjects was 9 years (SD: 2 years). Unadjusted NHL and HL incidence rates were 27.7 
DISCUSSION
We found that butchers, car repair and gasoline station workers were at increased risk of developing lymphoma compared with all other groups (findings consistent with previous studies). Car repair employees and gasoline station workers are known to be exposed to high levels of solvents such as benzene (and benzenecontaining petroleum products), 16 and a growing body of evidence exists suggesting an association between occupational benzene exposure and lymphoma, especially NHL. 8 17 18 Milham analysed death certificates in Washington State and found that occupational groups with petrol or fuel exposure had excess risk of haematopoietic cancers, including lymphoma. 19 The main hypothesis concerning the mechanism of action of solvents in lymphomagenesis has been immunotoxicity. This mechanism has scientific plausibility since increased incidence of lymphoma (in particular, NHL) is well documented among subjects with 21 found sufficient consistent evidence to support an association between benzene exposure and adverse events related to functional immunity; in particular, benzene seems to determine an immunosuppressive response which is mediated by a depressive effect on T and B lymphocytes. 22 23 In a study of workers in the oil industry, Biro et al 24 also found that solvents such as benzene activate peripheral lymphocytes and cause changes to the prevalence of CD25+/CD4+ T lymphocytes. Lan et al 23 showed that benzene haematotoxicity effects were present even at very low exposure levels (<1 ppm). Such levels are consistent with those found in the car repair industry. 16 The increased risk of lymphoma associated with butchers has been noted in some studies 5 9 10 but not others. 11 12 Since our study found no association with farming occupations, the results possibly implicate a role for exposures specifically related to meat handling and processing rather than rearing livestock. 't Mannetje et al 9 reported a twofold increase in risk among meat workers, consistent with elevated NHL risk in earlier New Zealand studies among abattoir workers. The increased risk may be due to zoonotic viruses or antigenic stimulation through chronic exposure to animal protein. Most attention has centred on animal oncogenic viruses such as bovine leukaemia virus (BLV). 25 However, to date, in vivo studies have not provided evidence that BLV increases NHL risk in humans, 26 though the possibility that other animal retroviruses may have an aetiological role cannot be ruled out entirely.
We found no consistent association between other job categories, for example, those with known solvent exposure such as painting, chemical and rubber industries, printing or leather industry. This could be for several reasons: the study has low case numbers to detect effects (particularly for HL); insufficient follow-up time for accrual of NHL or HL cases (latency between first exp1osure and cancer diagnosis can be much longer than 9 years for some environmental agents); exposure levels may be differentially lower in well-regulated industrial environments where levels of solvents are monitored compared to settings in which little or no monitoring takes place; job categories associated with solvent exposure will also inevitably have a wide range of exposure levels. The job categories where we found an effect (particularly car repair) are largely in the more unregulated environment, with known high levels of solvent exposure. 16 However, we had only limited job exposure information obtained from self-reported questionnaires and other job categories (such as painters) which might also be seen as less regulated in terms of exposure, showed no increased risk.
Our study is limited by small case numbers of lymphoma (particularly HL cases) and no available information on length of exposure which means that possible dose response effects were not assessed. EPIC also contains a higher proportion of women; effect estimates could be diluted as exposure levels may be lower in women compared with men for particular job categories. Multiple comparisons may give rise to 2e3 false positive significant associations for the analysis of up to 52 job categories, though our study is strengthened by having good a priori hypotheses and plausibility. In addition, the study design is prospective, with no recall bias, and has 100% follow-up. Overall, our findings should be corroborated by further research with more detailed exposure information.
